The employment of nitroxide radicals as chaingrowth regulators provides new possibilities for the practical use of free-radical initiation in polymer chemistry [1]. The use of such radicals allows control over chain growth; suppression of autoacceleration; preparation of (co)polymers with specified compositions and narrow molecular-mass distributions; and, in some cases, targeted design of macromolecules.
The employment of nitroxide radicals as chaingrowth regulators provides new possibilities for the practical use of free-radical initiation in polymer chemistry [1] . The use of such radicals allows control over chain growth; suppression of autoacceleration; preparation of (co)polymers with specified compositions and narrow molecular-mass distributions; and, in some cases, targeted design of macromolecules.
Among regulators of this type, a peculiar position is occupied by high-molecular-mass nitroxide spin adducts that are formed directly in the reaction system (in situ) through interaction of propagating radicals with nitroso compounds and nitrones [2] [3] [4] [5] [6] . Stable radicals of this type ensure the controlled synthesis of poly(vinyl chloride) (PVC), PMMA, and polystyrene in the range of 50-120 ° C at a relatively high rate [2] [3] [4] [5] [6] [7] .
In this study, we investigated the homopolymerization of N -vinylpyrrolidone (VP) and its copolymerization with MMA in the presence of C -phenyl-N -tertbutylnitrone (PBN) as an efficient chain-growth regulator under free-radical initiation conditions [8] .
The interest in the synthesis of poly( N -vinylpyrrolidone) (PVP) and its copolymers with MMA is due to the fact that VP demonstrates high sorption and complexation abilities. Therefore, VP-based polymeric products possess extremely important physiological properties and hold a prominent position among other high-molecular-mass compounds. For example, the properties of PVP are similar to those of natural plasma albumin; therefore, it can be used as a basic substance for plasma substitute. VP-MMA copolymers also exhibit unique properties and are widely used in medicine (for example, as dressing materials). Note that PVP and its copolymers having strictly specified and relatively low molecular masses are suitable for medical applications. Therefore, the targeted control of molecular-mass characteristics of PVP and its copolymers is of great practical importance [9, 10] . EXPERIMENTAL PBN was synthesized as described in [11] . AIBN and solvents were purified using standard procedures [12, 13] . MMA was repeatedly washed with a 5% alkali solution until the monomer became colorless and then with distilled water to the neutral medium in order to remove residual alkali and finally was dried over calcium chloride. N -Vinylpyrrolidone corresponding to the requirements of Technical Certificate TU 6-09-2991-78 was dried successively over potassium hydroxide and calcium hydride. Dehydrated monomers were distilled at reduced pressure; their physicochemical parameters corresponded to published data [14] . Only freshly distilled reagents were used for the synthesis of (co)polymers. Samples were prepared as follows. Monomers were placed into glass ampoules and degassed through three freeze-pump-thaw cycles in liquid nitrogen. Polymerization was performed at a residual pressure of 1.3 Pa. The process was monitored by gravimetry, dilatometry [15] , and thermography [16] .
The copolymerization of VP with MMA was studied at an equimolar comonomer ratio (50 : 50) in the initial mixture. The reactivity ratios of the above monomers are r ååÄ = 4.7 ± 0.5 and r VP = 0.005 ± 0.05 [17] . The intrinsic viscosity of PVP was measured in water, and that of VP-MMA copolymers was determined in chloroform at 25 ° C [20] . The molecular mass of PVP was evaluated using the equation [ η ] = 3.1 × 10 − 4
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[9]. M n , M w , and molecular-mass distribution of the copolymers were determined by GPC using a chromatograph equipped with a set of five Styrogel columns with pore sizes of 10 5 , 3 × 10 4 , 10 4 , 10 3 , and 250 Å (Waters, USA). A Waters R-403 differential refractometer was used as a detector. THF was employed as an eluent. Narrow disperse polystyrene standards were used for calibration. The average molecular masses were recalculated from the polystyrene calibration to the VP-MMA samples under examination through standard equations known for PMMA [21] .
The ESR spectra were recorded with an AE-4700 commercial radiospectrometer. Manganese ions included into the crystal lattice of magnesium oxide were used for magnetic field calibration [22] .
RESULTS AND DISCUSSION
We established that, being a potential source of stable nitroxide radicals, PBN can efficiently control the kinetic parameters of AIBN-initiated VP homopolymerization and its copolymerization with MMA at 60 ° C. In particular, thermographic data suggest that the addition of PBN into the system in an amount commensurable with the concentration of the initiator substantially reduces the gel effect (Fig. 1 ) and the rate of the process on the whole.
A decline in the autoacceleration of polymerization with an increase in the concentration of PBN is seen in the differential kinetic curves plotted from the thermographic data (Fig. 1 ) and in the integral kinetic curves obtained using gravimetry (Fig. 2) . The curves in Fig. 1 reflect general features of homo-and copolymerization at high conversions. The copolymerization of VP with MMA carried out in the absence of PBN is characterized by S-shaped conversion-time plots, which are typical of the polymerization process accompanied by the gel effect. In the presence of PBN, conversion rises with time more evenly without abrupt jumps related to autoacceleration (Fig. 2) .
To gain additional information concerning kinetic parameters of the process at low conversions, the initial portions of the kinetic curves were analyzed by dilatometry. It was found that the addition of PBN noticeably (by two orders of magnitude) decreases the rate of VP homopolymerization compared to that in the presence of a traditional initiator without any additives (Table 1, 
